INTRODUCTION
Romania has 19 Ramsar sites with a total area of 1,156,448 ha designated as Wetlands of International Importance, that is 4.84% of the country's land surface. Not all wetlands of Romania are included in the Ramsar site system, one of these is the Csík Basin. When compared to the neighbouring countries, Hungary has 28 Ramsar sites with 233,927 ha, while Bulgaria has 11 Ramsar sites with 50,000 ha (http://www.ramsar.org).
Th e Csík Basin has been a very important wetland region in Romania, since almost 25% of the total area of fens was concentrated here. Unfortunately, these wetland complexes have been destroyed due to water regulation works started in the 1970s. Currently the small remnants of natural wetlands, hidden among agricultural fi elds, are legally protected and in 2007 these were declared Natura 2000 sites. However, this act has not been followed up by conservation manage-Studia bot. hung. 46 (2), 2015 ment and the state of these wetlands is continuously declining (Kerekes 2010) . Most of the botanical surveys concerning the Csík Basin were carried out before or a few years aft er the water regulation works begun (Nyárády 1929 , Pop 1938 , 1960 , Kristó 1958 , Gergely and Raţiu 1973 , Raţiu and Gergely 1974 , 1975a , b, 1981 , Coldea and Plămadă 1977 , Raţiu 1980 , Mititelu and Sán-tha-Elekes 1984 , Gergely et al. 1988 , and only a few recent investigations were conducted in the area, mainly dealing with human activities aff ecting the state of the wetlands (Jakab et al. 2007 , Kerekes 2010 .
In spite of a long tradition of bryology in the region -though mostly focusing on the high mountains of the surroundings -only a few reports are available regarding the Alcsík Basin (Jakab et al. 2007) . Among these the most interesting result is a record of Meesia hexasticha from Borsáros wetland, Sîncrăieni (Csík szentkirály), identifi ed by Ádám Boros from the material collected by Gyula Nyá rá dy E. (Boros 1943b) . Th e specimen was collected in 1925, but when investigating the same location in 1941 Boros did not fi nd it again. His herbarium, deposited in the Hungarian Natural History Museum, Budapest (BP), on the other hand, contains a few (ca 30) other bryophyte specimens from the Alcsík Basin, including samples found around Sîncrăie ni (Csíkszentkirály) (Boros 1941 (Boros , 1943a , Sînsimion (Csíkszentsimon) (Boros 1941) , Tuşnadu N ou (Újtusnád) (Boros 1942) .
Th e present paper provides recent data on the bryophyte vegetation sampled during a fi eld survey in 2013, carried out in the frame of a larger project aiming at the exploration of the fl ora and fauna occurring in the wetlands of the Alcsík Basin. Based on our fi ndings, bryophyte conservation aspects are also discussed here.
MATERIAL AND METHODS

Study area
With an elevation range of 650-740 m, the Alcsík Basin is the southernmost part of the Csík Basin situated between Miercurea-Ciuc (Csíkszereda) and Băile Tuşnad (Tusnádfürdő) at the eastern foothills of the Hargita Mts (Fig. 1) . Th ese wetlands are fed by limonite (iron hydrogen carbonate) rich spring waters (the local name is "borvíz"). Th e river Olt is dividing the ca 18 km long and 10 km wide basin from north to south. On the fl ysch base the sediment layer is made up of andesite and is covered by black meadow-, peat-, and bog soils. Th e water table is high (0-1.0 m). Th e climate is montane with signifi cant temperature inversions, strongly aff ecting the fl ora of these peatlands, with annual mean temperature of 5.9 °C and average annual precipitation of 567 mm (Kerekes 2010) .
Common wetland types that can be found in the area are peaty reedbed, transitional fen, tall herb community, grey willow scrub; while non-tussock tall sedge community, peat moss transition mire, rich fen, Molinia meadow, and alder swamp are rare (Kerekes 2010 ).
Methods
Th e investigation was carried out in August 2013. Romanian botanist colleagues, involved in researching the higher plant fl ora and vegetation, have previously surveyed the territory and provided us very detailed descriptions and GPS coordinates of the important wetland sites making our work more effi cient. Our work plan mainly focused on wetlands and source areas, but in some cases specimens were collected from artifi cial rock walls or volcanic rocks found around the wet places.
Th e voucher specimens are preserved in the Herbarium of the Hungarian Natural History Museum, Budapest (BP). Th e nomenclature for liverworts follows Grolle and Long (2000) , and for mosses Hill et al. (2006) .
To evaluate the results from nature conservation aspect, the following literature sources were used: the Red data book of European bryophytes (ECCB 1995) , the Checklist and the red list of the bryophytes of Romania (Ştefănuţ and Goia 2012) , the Bryophyte red list of Serbia and Montenegro , the Red list of the bryophytes of Bulgaria (Natcheva et al. 2006) , the checklist and the red list of the bryophytes of Hungary (Papp et al. 2010) and Ukraine . Th e symbols of the threat categories used are as follows. In the red list of the bryophytes of Romania (Ştefănuţ and Goia 2012) , Bulgaria (Natcheva et al. 2006) and Hungary (Papp et al. 2010) : CR = critically endangered, EN = endangered, VU = vulnerable, NT = near threatened, DD = insuffi ciently known and NE = not evaluated; in the bryophyte red list of Serbia and Montenegro : EX = extinct, CR = critically endangered, EN = endangered, VU = vulnerable, LR = lower risk or near threatened and DD = data defi cient.
Site details RESULTS AND DISCUSSION
During our fi eldwork 70 bryophyte taxa (5 liverworts and 65 mosses) were collected. Th e complete list of bryophyte records can be found in Appendix 1.
18 species are included in the Red list of the bryophytes of Romania (Ştefănuţ and Goia 2012) . Among them one species, Hamatocaulis vernicosus is included in the Bern Convention and the European Habitat Directives, and in the Red data book of European bryophytes (ECCB 1995) .
General aspects of the bryophyte vegetation
In the wetlands of the Alcsík Basin the most characteristic, abundant species are the following: Aulacomnium palustre, Brachythecium mildeanum, B. rutabu lum, Bryum pseudotriquetrum, Calliergonella cuspidata, Climacium dendroides, Dre pano cla dus aduncus, Marchantia polymorpha, Plagiomnium elatum, P. ellipticum, Tomentypnum nitens. Aneura pinguis, Campylium stellatum, Dicranum bonjeanii, Fis sidens adianthoides, Philonotis caespitosa are also important elements in some wet lands or at source areas. Most of these are indicators of wetlands of conservation importance, which means that these species by their mere presence refer to a greater level of conservation merit of the habitat. At two sites small populations of Sphagnum species (S. angustifolium, S. capillifolium, S. palustre, S. subsecundum) were also discovered. Breidleria pratensis, Drepanocladus polygamus, Polytrichum stric tum, Scor pi di um cossonii occur in small quantities in a few places. All of them are rare in SE Europe and have great importance for nature conservation. At source areas Lophoco lea bidentata, Pellia endiviifolia, Cratoneuron fi licinum, Dicranella varia, Didy mo don to pha ceus, Palustriella falcata, Philonotis marchica, Pohlia wahlenbergii appear. Th e latter four mosses are also indicator species of source areas of great conservation value.
As a comparison of the bryophyte vegetation in the past and recent, it may be mentioned that Ádám Boros collected 15 species in the area in the 1940s (Boros 1941 (Boros , 1942 (Boros , 1943a (Table 1 ). All of his fi ndings were also collected during our research, and most of them are characteristic species of the wetlands of the Alcsík Basin even nowadays. Th e only diff erence is Sphagnum recurvum from Borsáros wetland at Sîncrăieni (Csíkszentkirály) (documented by Á. Boros), which probably is the same that we collected in the same place and identifi ed as S. angustifolium. Th e Sphagnum recurvum group is a complex of closely related bryophytes that were only later separated (Isoviita 1966 , Smith 2004 ).
Nature conservation value of the species recorded Th e most valuable species found is Hamatocaulis vernicosus. It is a boreal moss (Düll 1985) occurring in oligotrophic wet grasslands, and is included in the Bern Convention, the European Union Habitats and Species Directive, and in the Red data book of European bryophytes (ECCB 1995) . In addition, it is a priority species of Natura 2000 wetlands. It is categorised as VU in Romania and Bulgaria, DD in Hungary without any currently existing population. In Serbia it has only two recently discovered localities, both of them in the southern part of the country. Th e population at Vlasina Lake is very small (Papp et al. 2012) , while in 2012 a larger population was found on the Pešter plateau (Papp et al. 2014) .
In 
Brachythecium mildeanum +
Bryum pseudotriquetrum +
Calliergonella cuspidata + +
Climacium dendroides + +
Drepanocladus aduncus +
Hamatocaulis vernicosus + +
Hygroamblystegium humile +
Marchantia polymorpha + +
Philonotis caespitosa +
Polytrichum strictum +
Sphagnum capillifolium +
Sphagnum recurvum +
Tomentypnum nitens
Monitoring of Hamatocaulis vernicosus has been started in many localities, but information about the existing populations and results of the population monitoring are still not available.
In the Alcsík Basin we found the species at two sites. In Felső Honcsok wetland at Sînsimion (Csíkszentsimon) it has a population of ca 2-3 m 2 , while in Varsavész wetland at Tuşnadu Nou (Újtusnád) only a few individuals were found mixed in a patch of Tomentypnum nitens and Aulacomnium palustre. Both sites were known previously. In the Herbarium of the Hungarian Natural History Museum there are specimens collected by Ádám Boros on 20.07.1941 at Sînsimion (Csíkszentsimon) (Boros 1941 ). In the "Field diaries" he made a note on the species, stating that it is "abundant, nice". At Tuşnadu on the bank of river Olt he also collected a specimen on 04.08.1942 (Boros 1942) .
Bryophyte rarities
To our knowledge of the bryofl ora of SE Europe, the following species are rare or redlisted in Romania (Ştefănuţ and Goia 2012) . Th eir threat status is commented on the basis of their red list status in the neighbouring countries and on our experiences.
Breidleria pratensis is a northern subcontinental (Düll 1985) wetland species. It is not known from Hungary, and is CR in Bulgaria. Although it is not redlisted in Romania, it can be regarded as threatened, rare species in SE Europe. In the Alcsík Basin we collected it mixed with other species in the wetland near river Olt at Cetăţuia (Csatószeg) and Kiscsemő wetland at Vrabia (Csíkverebes). Apparently, the populations are very small.
Bryum klinggraeffi i is EN in Romania. Not redlisted in the neighbouring countries. Th is tiny Bryum species is overlooked, undercollected. Its high threat status in Romania is probably due to the limited research on the rhizoid gemmae bearing Bryum erythrocarpum complex, where this species belongs to.
Bryum radiculosum is EN in Romania. Not redlisted in the neighbouring countries. Being also a member of Bryum erythrocarpum complex, the same comments can be made as for the former Bryum species.
Campylium protensum is EN in Romania, VU in Bulgaria. Th e known records of this species resulted in a false picture about its distribution, as in the past (and even now), in many fl oristical works it is not separated from its close relative C. stellatum. Taking into account that C. stellatum is a frequent species and not redlisted in Romania, the high red list category of C. protensum should be re-evaluated aft er a careful taxonomic revision of herbarium specimens and future fi eldworks, which would provide a clearer view about its distribution.
Dicranella rufescens is VU in Romania. Not redlisted in the neighbouring countries. Th is tiny species of wet muddy soils is also overlooked, undercollected.
Drepanocladus polygamus is a boreal wetland species (Düll 1985) , VU in Romania and Bulgaria, and NT in Hungary. It is a threatened wetland species in SE Europe. In the Alcsík Basin we collected it in a spring cone at Sînsimion (Csíkszentsimon) and in the Nádasfürdő source area at Tuşnadu Nou (Újtusnád).
Grimmia laevigata is VU in Romania. Not redlisted in the neighbouring countries. Th is is a frequent Grimmia species of siliceous rocks. Its high-rank red list status refl ects the limited knowledge on the genus Grimmia in Romania.
Grimmia muehlenbeckii is VU in Romania and Bulgaria. Th is is also a frequent species of siliceous rocks. Its high-rank red list status can be also attributed to the limited knowledge on genus Grimmia in Romania.
Philonotis marchica is a sub-Mediterranean species (Düll 1985) , NT in Romania, EN in Bulgaria. According to Papp et al. (2010) it is DD in Hungary without any recent record, but not long ago it was also found in two localities. In Serbia, three recently located populations were found (Papp and Erzberger 2005 , 2009 . In the Alcsík Basin we collected it at a source area at Tuşnad (Tusnád) from a small population.
Philonotis caespitosa is a boreal element (Düll 1985) , EN in Hungary, and VU in Bulgaria. In Serbia there are two recently known populations Erzberger 2005, Papp et al. 2004) . Although this species is not redlisted in Romania, it is considered a rare wetland species in SE Europe. We found it in several wetlands in the Alcsík Basin; Borsáros at Sîncrăieni (Csíkszentkirály), Sînsimion (Csíkszentsimon), Tuşnadu Nou (Újtusnád), and Sîntimbru (Csíkszentimre). It usually occurs along rivulets, and at sources in the wetlands.
Plagiomnium elatum is a boreal moss (Düll 1985) , NT in Romania. Not red listed in the neighbouring countries. It is a characteristic Plagiomnium species of wetlands, source areas. Its near threatened status in Romania seems to be an over estimation.
Plagiomnium ellipticum is a boreal species, VU in Romania, NT in Hungary. It is a rare wetland species, although in the Alcsík Basin it is a characteristic element of wet grasslands. Its populations are quite extensive.
Pohlia melanodon is NE in Romania. Th is species of wet muddy soils is also among the overlooked, undercollected bryophytes in the country.
Scorpidium cossonii is CR in Romania. It has been recently separated from its close relative S. revolvens (Hedenäs 2003) . Its distribution should be clarifi ed on the basis of taxonomic revision of herbarium specimens and future fi eldworks. In the Alcsík Basin we found it in two wetland areas at Sînsimion (Csíkszentsimon) and Tuşnadu Nou (Újtusnád).
Sphagnum subsecundum is NT in Romania, VU in Hungary and Serbia. It seems to be a rare species of its genus in SE Europe. In the Alcsík Basin we collected it in a small quantity in a wetland near Sîntimbru (Csíkszentimre) .
Tomentypnum nitens is a boreal element (Düll 1985) , EN in Hungary, in Bulgaria and in Serbia. Th is is a rare wetland species in the neighbouring countries with only a few known existing populations (e.g. in Serbia only at Vlasina Lake (Papp et al. 2012) ). In Romania it is not redlisted. In the wetlands of the Alcsík Basin this is a characteristic and abundant species, which also refl ects the high nature conservation value of this area.
Trichodon cylindricus is VU in Romania. Not redlisted in the neighbouring countries. Th is tiny plant of wet muddy soils is also overlooked, undercollected.
CONCLUSIONS
In spite of the small extension and reduced water supply of the wetland fragments found in the Alcsík Basin, the area still preserves very valuable bryophyte vegetation rich in elements characteristic for fens and mires. Such species are Breid leria pratensis, Dicranum bonjeanii, Drepanocladus polygamus, Philonotis mar chi ca, P. caespitosa, Plagiomnium ellipticum, Polytrichum strictum, Scorpidium cossonii, Sphagnum spp., and Tomentypnum nitens. Some of these, such as Plagiomni um ellipticum, or Tomentypnum nitens, are very abundant and represent the largest populations currently known in SE Europe. Th e maintenance and assisted increase of the population sizes of these rare bryophytes would be a major goal of conservation eff orts.
Based on our knowledge on the state of wetlands in SE Europe and our fi eld experience, it may be stated that the main threat is the reduced water supply and recurring dry summers. Also, due to the changes in land use, large tracts of these areas became abandoned; without mowing the wetlands are oft en invaded by reed and pioneer shrubs (mainly Salix) or transformed into tall herb community, and their structure is getting denser. Under such circumstances the bryophytes cannot receive suffi cient amounts of light and space to grow. It is fearful that especially the most valuable rarities will soon disappear, which are (or should be) in the focus of nature conservation. Th ese rare species are adapted to oligotrophic conditions and low-growing vegetation with good water supply.
Another threatening factor is the wetland burning, which is a widely used management form in the basin. It physically destroys the bryophyte vegetation and may alter the oligotrophic condition towards mesotrophic.
To protect the bryophyte assemblages it is suggested that a June mowing is adequate, but mowing later in the summer can be harmful as it can lead to water loss and intensifi ed drainage of the area. Studia bot. hung. 46(2) , 2015 * * *
